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(54) LIGHT PULSE TRAIN GENERATION DEVICE 

(57) Abstract: 

PURPOSE: To generate an ultra high bit rate light signal 
train (signal light) efficiently at a high speed and to 
performs even the parametric amplification of the signal 
light at the time of spatial filtering execution on a 
Fourier transformation surface. 

CONSTITUTION: The light pulse train generation device 1 
features the arrangement of a probe light source 2 which 
generates the light signal, a spatial optical modulator 
3, a pump light source 4 which generates ultra short 
light pulses, a 1st wavelength dispersing element 5 
which spectrally decomposes the ultra short light 
pulses, a 1st Fourier transforming element 6 which 
processes the light signal and ultra short light pulses 
by Fourier transformation, a secondary nonlinear optical 
medium 7 which makes the light signal and ultra short 
light pulses into a time-series light signal through 
nonlinear mutual operation, a 2nd Fourier transforming 
element 8 which processes the light signal by Fourier 
transformation, and a 2nd wavelength dispersing element 
9 which spectrally composes the Fourier-transformed 
light signal. Further, plural probe light sources may be 



arranged linearly. 
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(57) [H!iSij] 

& um^stt <;ux £ 7 — y x & m 1 <& -7— y x & 

*1±^5lJ3tfi#i:-rS2?R|^^3t^*H7 CCD 

y x^»-r-sis 2<07-'j i«»*?8 
2 (Djftfi^ifem^ 9 1 £s«s l Tft -s w t &&mk -r 

* v y o m *s & t, # r fi 5 c t t<x- * & . 
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i«»t48lfl)7- | Jxt»*^i: 1 i£m 1 CO 37— 'J 

7 - 'J x^&f &m 2 <7> 7— y xfcMl**- 
^JX^^? Hb*«t4»20)aft»|||(^itML 

■r*«2<z>^— gxfttftisT-^. 8S20)7-uita 

2 a>tt«5MR«7£: &JUI LT ft* c t *ttmt?h3t 

[H**3] B*S1 *fcl*2JEtt(D3te/^ux9J*± 

»E#>^*JII*, *«SM»(c«2HB»*±ffla>3f 
Jitt LTft 5 :: t SWI4t**/^X 

[ftUaBfBftlKH] 
[000 1 ] 

■»*j|«*^»t*ft/^zjwt«iiciit«ta> 

[0 0 0 2] 

it, «jLi<. *vu h>a«*a(=*6*t**5fttt 
fi*/<yux«(=,fe*tt#i(*«a«*a3b<#it6*ir^ 
* 0 *fc* i£^s ft«(cit#Loofc*liS5fe/^ux* 

(X^|^-T*6 7iA h»(&AAjUX(B*»3R-r4(c£o 
Tl** (##*®U : R. L. Fork, C. H. Br ito-Cruz, P. C. 
Becker, and C. V. Shank, Opt. Lett. 12, 483(198 



7)) a fir, c0>cfc5ftffifi*/<;ux£ffliMh.f*. m 

31MICI* 1 0 0 T b/sfiJSa>S5t: s/ h U— h5fe/^UX 

I*. «RMI=B<Z>»L^*/^X(*u— 

+ HzO)«yiiLi?*4t4a)^fc-6o 

Hc % *SH*u— ifo>«»x-f ^f>yjjttflS»+GH 

z futoig y £ L03 , c^/^^x5lJA<||^l^tlTl^*A^ 

*/<;uxfil*»t?afMi!tU:B*y . cfc y*/<^X«B<D 

»^fiJS3t/^UX*fl±-r**-C?^l*MoTl^ftt^ * 

c-e. tf? KU— KD«L^*/^UX«*Ktf V hb-h 

fc-T * c ^ ic £ y . * y #/ truxKOHft <;ux 
****1*«K**<ftS*iT*5y* «xtf. BMBHLfC 

Tsukada and Y. Shimazu, Electron. Lett. 26, 1895(19 
90)) o 

[0OO3] *fc. ft(D9XCkW«-l*A9£ff?¥St. 
tt3Kd*VCL*« (#%2:$fc3 :A.M.Weiner, J.P.Herita 
ge, and E. M. Kirschner, J. Opt. Soc. Am. B 5, 1563 
(1988)) o COHHSl** ttJfi*/<;UXtft^*&IfcL*jft 

3b*i*«a3n?fcy. ffiffl-r**To>i£»as(=»-r*H 
IS*<S1<. ff*a>#/<;ux«fl2 9E»tt) 

■cjB^*ctr=j:y. %/^uxoH&ftffitt££nftft 

hsjm-. b* 7— yxfc**T- 
^t$ffl^t>i±fc^^*iiia*i±*c<ticcfcy. » 

iMMClKtftl. ff«<D*/*;ux3RM**«fcSi* 
<D JES&Jt jw * hr * mitt * - 1 A< pT t ft o r 

[0 0 0 4] 

*±*i*-6-<*iep B ia^a)^— yxst»(c«a-r*aia 

ATife* (##3tlK4 :K.Ema and F.Shimjzu, Jpn. J. 
Appl. Phys. 29.L63K1990)) S^tP^AJ 

(##X«5 : A.M.Weiner. D.E.Leaird, J. 
S. Pate I, and J. R.Wullert, Opt. Lett. 15. 326(199 
0)) EBSi8S^Sl^<tft^tflc. ^^-r-<^ftp B i 
«»0>7- U x Lft < Ttift ^> ft C t ft ifO 



(3) 
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[0005] ttE*py^Aa>*fl»miftfc uxii. im* 

4 (#%:£i§*6 :K.Ema, M. K. Gonogami , andF.Shimiz 
u. Appl. Phys. Lett. 59, 2799(1991)) 0 L^Ltt*< 

nic^L. ftBejasT*ja*i*-«ics!i*3b<KLx*a>a) 

[0 0 0 6] ^9J^M^5t(^J:'&iHi§fi(D«AP(Df= 

***<iB3|-e*«3&<. L/— tf5fcSa>B££Bft(::£«¥- 
&-ei±, tfatmT(DB«/<^Xfc*<BB*c£fr&. 

<b lt 3*#ia^»a**ijffl-r*itf Ei«Tja*A<is < tt 

[0 0 0 7] **Wf*. ±fB(D*1S(Cffi^T3Ef**l/=t 

tic. sa*tKiaits**aL. est^v hu-ho 

[0 0 O 8] 

fc 0 b*b i nmo*'*j\>*9M±mmit* 

•Jn-ztltmt. B^p— ?*B*6»r*#«#* 
ffiB3ft*B*4fflM*MH«£* KS*/UX$«4* 

fiiaAKB»^&»±-r**«#at;a«»*B^& 

B±-T*JlM*/Ouxt**L**L7— yx»B-r*Bl 

tt 2 X*«»«9KK» 6 * * V— 

yxfcBB^&«***B#*W*«#*X'<$ h;ud 
2©B*#B**fc *JIR LTtt* c: £ £4»flk 

[0009] »3R:«2E«<&3te/^uxM*£fcBH 



»^<t, «iE*tta>^p-^*B^6*±-r**^a> 
tttm^R VMsmm** z>%±?*> bh « / <ws* 

*i-e*L?— 'Jx8StSSia>7- yx£»fRT-£. s£ 
ft 1 to z>- y x|EBB^*x 6 tttt * ft£1t£fc<D3fcfl^;B. 

«i»««2XlMM9m&. B 2 

&B±-T 7— 'J x3fE»t*» 2 (0 
7-'jX«i«*t, ^207-'Jlt^tWb« 

»B^fc*JlBLr<p*cfct»«t Ltt^o 
[0 0 10] »#*3E«<Wte/OUX*U*£!SB 
f*. *fcli2E«a)ft/^l/X5i|«t8»:»^ 

0>JMftB5fc¥Klt£Jia Lt^ c t £tttt£ Lt^ 

[0 0 1 1 ] 

I*. UttE^P— ^*B*6B±-r*»«#l*BB**B 
yffiP B 1*«H**L*o «E*>^*B*6 
*4t *BS*/^XI*» 1 (D«ft#»JRT-l:: * y X'* 
* h;WI»S*i4, ttE3EPfl3te*B»^&*±-r*ft« 

^— yx*B»*i=A»s*Lr**L-f*L*<BJiiJi=^— y 

X^g|$*L*o 
[00 12] 7-'JJ«»*<lfcftlt»tf«I*/U 

Xli. 2*»«^*^«Hrt-c?*a^ttS^fflLtt»W 
ft«*fc tt o TB 2 ft JMIilMfc¥KK* b fciitt * ti« o 

C<Btt3^]3tt«#li»2 0>7— 'J XJH|R^|Ctel\t7 

[0013] :ct\ fflm#«H»^a>Art#ffl»/<* 

-?*ttcw* (BBBBft) SM/^l/Xi: 
n -f 5 >y-c?*B»*»Blll=AI«-*JM«i:*/< 

*) c&ft<Rrttfc ft y . 7-'JiWl: 

firt*BB^-f ^* y >yWrBi=«»*a>/<9^ hy 

[0 0 14] *fc. »5fc*2E«<D#/^ux$U*±3SB 
Tftt. -*5ce=KB**i*«B0)^P — 3f*Ba^6B± 

■r*»*#&t;»ia>ai[*»BB^i=j:yx'<^ k;u# 

[0015] 7— yxBB*tLfcat*#at/BJS*/<;u 
<t tt o r B 2 ftmMHfe9KK* & tfc at * tt 4 o 

zo&f&mjtmmtmza)?— y xa«*Ticfei>r^ 



(4) 



5 7 17 6 



$ - >*><aj * * *i & ytm^oft&m * - > t & a a> 

[00 1 7] *fc, »**3fBKO*/<;UX3?iJ*±ISIl 
[0 O 1 8] 

n-cBMii-r*. 

fip, (jc ) « £ rn (1 - a, n x ) 

[0022]fc 7-'JH»*?6 UXSE» 

t?-^^«^H€)o :ct\ E (N x ) 14 % E (x) (DffilH 
£(^( = 1 £ |jK)e~'" aJt <k 

T?5£^£*i£ 0 cr pu l4*K>^5te<&»ftAp U £ A 

««0>7-'Jx*«|R-T-a)«ii5«6Bl f iC=cfcy»g**i 

[0023] : 7 - 'J Sii; 2 

Xzfr$>X±-t&?n — 7mt* SIR-K9M SICCUS 

E 2 (x) oc S^a^x ) 



'jitft^6^ SB 1 'jxsHftgfi^ea^ajs* 

2«©»WH*x (2) * 
^t^2^ISr^il7^:, 2XJMHMfe9KI(7 

-'JxSftiTSi, S20)7- Ux«Mltfc^8 3^&a6 

[00 19] CC-C. ^Q — :?3te2H2frq>*±2F*l4:7 
n-^*f4. fflnB#MHS^(DArtft«»/<*->S^ 

»ft^»W=A»^**iett*/^uxWr*n(iALs 
[0020] */<;w?l«±«ti <o*#a-c?fe 
a. 2*lf«^ft*««t7fl>/<7y HJ ?4?MtK4l£ 

[0021] h;u^«^Hfc/1> 0 >^a>m^«tS 

e p i (x, t) it. s^oxmxmiMm 

Ej n ( t ) $JBl*"C\ 

( i ) 

S««tcK»**t«. ^— «jx*»ffi-ea>jK>^*a>« 

JMWBE P 2 (x. t) (4. 
[»2] 

(3) 



S#fi*SE2 (x) I*, xshuo^p — 

-«£<Ejrr*ii*. siaxnfli^Ei (x) o)7-'ji 

[»4] 

(4) 



(5) 
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:ct. ffprli^n — :?3fc<7>a£SApr<!:7— 'Jxi 

■So 

[0 0 2 4] X"?^ h;U»P*tLf = 7K>^(7)7 — UI 

® <t *<i5ift iz 2 mmmitmt&'g i xtt-r •& c <t i= 

E 3 |x.f ) « d eff E 2 [x )E p2 (x,t ) 



*>. <I^-m*fii*SE3 (x. t) I*, d e ff£2;*<D|Ma 
[»5] 



d eff £ l (cc pr x)£ pl i [ -^ 



x exp 



a 



(5) 



£ 3 U,f ) - d eff E 2 \x )E p2 (x,t ) 



[»6] 









(-::<) 


exp 


!■' 







X t 



(6) 



[00 2 5] a 0 ut=apu<t' t «£'&<fc"5l-iES. 

■r & t> *> ? a - -j% & i. xfrnmao u * * *i 

A pu - f 1 = A s i g • f 2 

E 4 |x,/ ) « . * ) 

a 



Ap U . A S ig. At>m<D7— 'j^m&m^eomM&m 
*fi, ffi*«j(D7-yi£«y^ s congests f 2«t 

(7) 

4 (x. t) ii. fas***a)«t#icii, 

[S7] 



<*pr a in 



OE in (t +a in x ) (8 ) 



[88] 



\ V "in j 



(9) 



[0 0 2 6] ttoT, £bttfii]<7>;ftm»Dt^^9<D»SfeM B»l=l*. 



a 



(10) 



[Ho] 



(I I) 



(6) 
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[0 0 2 7] :fl)*/^J»4Wii:j:*ilt «S* 

Mosaic pT*o>fiKe^ hb- <«*§■ 

« * t 0M±T 5 c <b: # & o 
[002 8] *ic **^a>*/^uxMiB*»«*J:y 

M**±S-fr&*/<;uxM*£SeBi KD«fiJcia^fe 

£. 3 jK>:/*SS4£. (ff 

1 (DM^ISJI?) 1 2<br. 7-Ui««U>X (f 1 

<t. 7-'Jl3t»L/>X (*2(D;7— yxfcifc*^) 1 

1 3(7)H£S§8t£. Tf/2j I*7-Ul«»l/>X1 
4(D<a&j5SI^£^;ft^;n8;bLTl^o 

[0029] ::t?, UxSfc»u:,Xi 3<d<SjSK 
■ *f. H»»^1 2(D3|IBlHI*Ai:-r*itf. 7-'Jx 

BHS2Ai:t4^i:tfi6atft«. C(7)cfc 5 

^(C-r-SC^fC^tJ. 2 0(DlE]|fr^^1 2. 1 5(Ccfc£ 
[0 0 3 0] ?P-?ft»2tLTIi, 1. 55/im0 

^ a - l 1 £ ftfi * 1± & c <t <7> r £ *¥S«* L — -tF 

3£*><. TtflsZfJtti&A t LTI&. W«7 7 5 n 

m(D7K>^3feL2**S*-&*ci:a>-C?#*aill^— K 
fHjl«5 1 $> K-^77<7L/-f (T i : A I 2 O3 

T 1 . 5 5 /i m<Dm^L3£i#£C<h:rf><-tr££o CCD 

[003 1 ] 2»SP«»*3&»R7£ LTI*. K 

TP (KT i OPO4) . 0-BBO (BaB204) % 
LBO (Li B3O5) . L i N b 03^WffiS(::/£l^ 

[0 0 3 2] ca>#/<;UX5U*£3£Bl 1 "CI*. AS**" 
£tf>:7*L2<D4 3 'Wi«ft£2aK zfn — ^ftLiflO* 

<DfI^L 3 £^££i±£c WlC BR** 

1 2<h LT^raPSS 55nm (18001 ine s 

X3te<&/<;ux<E£9 Of si Lfci|£lcr*. JHSMI^r* 



6^9T b/sMBt^; hi/- h7t{t-§-#J£$&££ 
[0 0 3 3] Jfcfc. 7-'JXjfftl/>Xl 3. 1 4<7>^ 

& o 

[0034] (S3 mmm) m 3 i*. »Ha**ar5ti= 

<fey5t/^ux?iJS***i*S*/<;ux^J**36B2 1© 
SfiJcia-Cfc^o C0>ft/<;UX$U*£K«2 1 1*. m2n 

H6«o>*/^ux«*±»B 1 1 £H-a>«rtMfc*&tt 
*t<Dt?. ±XLfe«/<Mm£Mi 1 iKft«jA 

-»jii»b>xi 3(D^^s§gi£ f . igfttt^i 2a> 

IMtAj: Lfcfc#IC 7-'Ji«l/>Xl4(Di 
iS«E»A<2 f . @St«^1 5(D»ratHA<A/2£#6<fc 
5(C 7-'Ji«»U>Xl 4&t/(U»f1&T-1 5££|« 

[00 3 5] ca>*/^ux5ij**»B2 1 icfcjh.fi. 2 

**tai^ffisffffl(Ccfc y jRus*a>*£*si8i-r * ctt< 

VZ&o ftaWft*iO>ttK2KBia** (SHG) Tffc 
**l=cui-r*ltf. 2a>oniftfta>«95fcL3«ft£$ 
5fe35 4<fc LTMH^—KBim**:/ K— ^7r-f7U 

— ♦fsmvhif* ifi*^*ir»t^rff*a»a>Ki»y« 
Lft/^ux9j&«^-r*ci*<-e#* 0 ca>a*«(D3fe 

/<;ux*ijl*. 1 1 iHB^b^«8*SW*(0»3feWK&i: 

[003 6] ($4 HSfiflJ) 12! 4 (*. S8BX«£«ra£(= 
cfcy t*^ h*m<bufc3t/<vuxM*«^*i***/^ux 

^JSg±ISB3 1 0>mflMSVte&o ca>3t/^X5««^3S 
S3 11*. *2SSfi«ia>3fe/^uxM*±36Bi i©^p 
-^5 l c^2Su:^r B mEiJI^3£. i*5c7U-f«JcE 
5»J Lfc 3 -o(DZfn—7%m 2 a - 2 c lcB£»*-/ci(& 

[0037] Cfl)*/UX«56±8B3 1 lc<fctt(S. m 

*0Zru — Z?ltM2. a~2 c^^>il3^^tt^#^P — ^ 
3t L 1 1 - L j 3(C <fc y 3fe/ <7UX * ^MitT Z^ttfT-Z 

a-2c0fifiC»li6t4. ®^(D^P — ^5 I C/1S2 a - 
2ciLT. 1. 5 5 /imi?»«-r U—lf^ffl 
L^titf. H»KBSlCcfcya»^— KHX8^5t>K— -^th 
77^7L/-f (7 7 5 nm) 0>«l y jS LH«SSfiO) 

[0038] mssmm) hsi*. A»»«tLt» 

*atJH2JSBiat*±Si±*Z4:fl>-c#*Jlt/^UXW 
^4814 1 (D«^E|-efc^ 0 c(7)^/\°;ux?u^±SB 



(7) 



ttHW 5-2 5 7 1 7 6 



4 11*. i2^|0)3fe/^X^igi1 MDtfls? 
& (BR) ftEBLfcitBJS*/Ouxu— tP4 2C1^ 

X. *t>IC. (**#tfcSm 4 3. 4 4. £ 

7~45, 4 5. — „ 7-'Jlt)SU>Xl3, 2 
«»3fe*»B7* 7-'Ji»l/>Xl4SttlDLfc« 

mvfo&o ftfc. 4 6 ii*«aa siru-r (*/^ux«tu 
3£B) T?fc^>o 
[0 0 3 9] C<7>ft/<JUX5U*£3£S4 1 -eii. jtBSjfe 

/^;ux u-tf 4 2 ^ ?>Ka*T?a*a t » 2 izmfccojt 

ic 2ftJMUMfc¥KK*BliTff 2 XB»*±£frttfe 

■t** c * ic * y ra«o>ft/^uxw*±«iB*i«fie-r -& c 

[0 0 4 0] *fc % »2JSB»*>K:>^*L2£ Iti 

Mitictm*. «ictf. HB/<JU>i%B& L 
T. KBDIf^ > 7 7 b- *f&m 

l^tutf. 8 0 0 n mftjfia>*fi»t«It6ft/UXS 
a«B0>^P — ^AfrS-^lCcfey. 800 nmM 

<z>aft*tf©ft/<^xsfi«s[t 4 c i 

£0 ttfi/tfeXL/— Lt, C r4+ : y A 

G U— tfCOc^ 51^ 1 - 3//m~1. 5/imO>a*«JZ?iJ 
*f*BlV|xli* 1. 3/lm*fcf*1. 5 
/i mt?«fit * U-+f ft £ SM® ^ a - ?3fc £ 
■r^CirlZcfey. 1. 3/imS^:lt1. 5 /i mwCDft 

/^ux*aBBE*«*r*cfctfTF#*. *fc. 14 
*n6«a>3fe/<^x3?u**«B3 1 iz^?m~. &mm(D 
-fu- & l — -tra> y =. t t u -r t r *ui . 

If* h#B*3t<Dv;U^l^1*£^V;U^:fl^-fr* 
[004 1] 

[£W<DS!)j|t] tt-bKMLfcBU:. *»»a>»3MME 
Ka>*/^x5U«4KBr=«fe*tii. ^n— -?*Bfc. fit 

ftKBBJ:* fi«*/<;ux*»±Stt*>K>^3feBi:* 

AW*Bl <DSS#ffc§t^<t. BBBfljfeMIBfr&JI 

Xi*tif<i7-'jxMt4J(l 1 <D7— 'JiSEtSS?- 
RB1 yxBB*^6UI»**L**B#a 

ft-rftwsRju****^^^ h;u*«-r4JB2(Daft» 



Z-e&^ttfvZ. 7— yx&ftBicfcit&ffiia^-ou 

[0042] B#S2K«a>3te/<;uxw*±»B 
lentil** -*5EI=EB**t4*Bta>^a— 7ytMt. 

A^att-sfifift/^sx^^ h;u^s?-r^>mi(^ 

BBBBiD^a— ^*B^6B±-T* 
ft^a>«B*AtfBft»ttB^&B£-r«aBft/<^ 
Xi*lifh7-'jxttt4«i ©7-«jxtUHI» 
<t. yx««*^*xc>tti»**t4tt»a>ft 

»2fl)7-'jxt8ll^^, B8 2(D7-'JX«»*? 
*6^S**B*S«U*«#*X'<* h;u^/5Jc-r^m2<7) 
»ft#»*^ i **« it c 1 1 ifcfl)-e, £P*1ft 
«BB*«ab-f(=BIB/<* — >SBB-r*cfc]ft«-C# 

[0 0 4 3] *fc % »*a3E«0)*/^XM*±81 

(Ccfc*ili. *fcI*2lBK0)*/<;uxW**BB 
(c^ixr. »E*>^*Btt. ft«snffi(::£2ftfl% 

-e. B#B&B2«BBa>5K/<;ux«Btt*l?B«cj: 
*<t?££o LfctfoT. B2BB**iK>^*tL. S 

[0 0 4 4] aJbi=«fcy« tf<DitJS£iBfc:*: 

gi^t4ci^-e^4o 

^Xft«A<H-tftott, **HW>0>7— y xJEB* 
T<7>«ii55Blta)ffl^*5-t±. 2*3f«»&3t^a!KZ)BBfi 

rt»P<7> hy^^B*K»BO!)»JnM*BBt«ft 
*Oitfc*Bft*Br*ci:C=J:y. BSB%/<;uxa« 

e>t/(c3tBftfl5ic**<s«-r* : fca>-efty. ii-v 
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